ABSTRACT. Shifting agriculture systems in the Colombian Amazon, locally known as chagras, have been traditionally managed by indigenous peoples following their traditional ecological knowledge (TEK). However, different socioeconomic drivers of change are affecting indigenous chagra TEK, resulting in changes in practices and land-use patterns. This study examines TEK transformations from 1970 to 2016 and their relation to rainforest management in the Ticuna indigenous resguardo of El Vergel (Leticia Municipality, Amazonas Department). It employs an ethnographic case study design that articulates quantitative data on land-use variables related to chagras and qualitative ethnographic data describing dimensions of TEK and its perceived transformations, including knowledge of the environment, practices and management systems, social institutions, and worldviews. Our findings reveal that TEK transformations entail changes in land-use, including size of production area, temporality of land-use, and cultivated diversity. This study contributes to a reinterpretation of TEK transformations and emphasizes the importance of the chagra as an adaptive system. The TEK transformations related to chagras imply a constant reattunement of relations that bind people and their environments. Rather than being frozen in an ethnographic past, people have responded to social and economic drivers to meet their current needs and aspirations. Likewise, understanding TEK transformations and their relation to changes in land-use practices provides relevant insights about social-ecological dynamics in the Amazon rainforest to navigate change and provide the basis for a discussion of how to enrich management decisions to move toward sustainability in tropical forests.
INTRODUCTION
Globalization processes have affected the Amazon region over many centuries, dramatically changing its ecology and the ways of life of its inhabitants (Laurance et al. 2011 , Gómez 2015 . The Ticuna indigenous people have inhabited this region for centuries and have experienced, responded, and adapted to profound changes brought about by colonialism and associated agroindustrial development, deforestation, loss of autonomy, and violence (Franco 1992 , Ullán 2000 . The chagra, a shifting agriculture system, has been practiced since pre-Columbian times by the Ticuna. However, this system has not remained static. Ticuna management systems and associated traditional ecological knowledge (TEK) have transformed in response to the changing socioeconomic contexts in which their ways of life are embedded. These transformations express actors' capacity to define and create new configurations of knowledge and practice, responding to driving forces (Walker et al. 2004) . Socioeconomic (SE) drivers of change are rooted in economic dynamics and are strongly related to government programs, laws, and policies (Bürgi et al. 2004 ).
We examined processes of TEK transformation and production in the context of a Ticuna indigenous community's relationships with the chagra in the Colombian Amazon. Understanding how TEK changes in relation to local manifestations of globalization and other SE drivers of change provides insights about the adaptation of social-ecological systems. By employing Berkes et al.'s (2000) knowledge-practice-belief framework, we traced the drivers of change underlying TEK transformations and their effects in human-environment relations in El Vergel. Berkes et al. (2000 Berkes et al. ( :1252 defined TEK as "a cumulative body of knowledge, practice, and belief, evolving by adaptive processes and handed down through generations by cultural transmission, about the relationships of living beings (including humans) with one another and with their environment." Starting with the premise that TEK is dynamic and provides tools to navigate change, we analyzed the factors that underlie changes in land-use patterns in the Amazon. In doing so, we contribute to the discussion in this Special Issue and elsewhere surrounding how indigenous and local people manage change and the quest for sustainable pathways for transformation in the Amazon region.
In the last sixty years, we have experienced ecological transformations of unprecedented scale, rate, and intensity around the globe (Ellis 2015) . Land-use changes have altered the structure and functioning of ecosystems, including their ability to provide key services for human well-being (MEA 2003 , Ramankutty et al. 2008 , Lambin and Meyfroidt 2010 . In the tropics, the expansion of the capitalist agricultural frontier, road development, and timber extraction have led to widespread deforestation, and habitat and biodiversity loss (Lambin et al. 2001 , Foley et al. 2005 . During the 1990s, natural forests decreased by 16.1 million hectares per year at the global level and by 15.2 million hectares in tropical regions (Lambin et al. 2003) . In turn, these changes are associated with the loss of natural resource-based livelihoods, affecting local peoples' social and cultural capital (van Vliet et al. 2012 , in which indigenous peoples have been particularly affected because of their close relationship with their local environment.
Shifting agriculture remains the most common productive practice in the Amazon region utilized by most of the rural population (Coomes et al. 2000 , Padoch and Pinedo-Vásquez 2010 , Junqueira et al. 2016 . Nevertheless, integration to markets, implementation of biodiversity conservation strategies, mechanization of agriculture, access to formal education, https://www.ecologyandsociety.org/vol24/iss1/art8/ government policies geared toward hunger eradication, and local aspirations associated with urban lifestyles have had major effects on this productive system (Fox et al. 2009 , Adams et al. 2013 , Junqueira et al. 2016 , Coomes et al. 2017 . These drivers have resulted in the reduction of cultivated areas and in cultivated diversity, more intensive productive systems, increase in rural-urban migration, and livelihood diversification toward non-natural resource-based activities (Cramb et al. 2009 , Schmidt-Vogt et al. 2009 , van Vliet et al. 2012 . Although shifting agriculture systems have historically been recognized as dynamic and diverse (Padoch et al. 2007 ), current development pathways suggest a need to craft future trajectories in which sustainability of local communities and environments are a priority. Moreover, there is an urgent need to understand how social-ecological transitions related to the adaptive capacity of indigenous peoples could be enhanced through the encouragement of innovation, learning, and empowerment to manage change (Westley et al. 2011 ).
The chagras from the Colombian Amazon are valuable hubs of practice in which indigenous peoples apply and produce knowledge related to the ecological dynamics of tropical rainforests. Different studies have shown the vast body of ecological knowledge that underlies these systems, in particular knowledge related to the careful selection of plots and the accurate recognition of light intensity, soil nutrients, and diverse vegetation strata (Vélez and Vélez 1999 , Rodríguez 2013 , Peña 2015 , Mendoza et al. 2017 . The management of multiple components of the environment over time and space in chagras makes up a cyclical process of intervention in the rainforest that assures continuous and sustainable production of food (Correa 1990) , which consists of place selection, land clearing, logging, burning, sowing, tending, harvesting, second sowing, fallow period, abandonment, and ultimately return of the site to the spiritual owners of the land (Andrade 1990 , Kleinman et al. 1995 , Bríñez Pérez 2002 , Triana et al. 2006 , Andoque and Castro 2012 , Rodríguez and Van der Hammen 2014 Fig. 1) . Through this process, indigenous peoples plan and enact sustainable livelihood strategies focused on maintaining and regenerating the rainforest and its soils. In addition to the knowledge associated with biodiversity and ecological cycles, chagras also have symbolic dimensions entwined with the epistemologies and ontologies of Ticuna and other indigenous peoples (Hugh-Jones 1979 , Rodríguez and Van der Hammen 1990 , Van der Hammen 1992 . As a physical space, chagras support the material and spiritual existence of indigenous communities (Bríñez 2002) . Accordingly, they reproduce physical and intangible elements of their cosmology in a geographically and temporally defined space through interactions within the social-ecological system (Carrizosa 2016) . In this study, chagras are understood as social-ecological units that have faced historical transformations mediated by the knowledge of Amazon indigenous peoples.
This study deals with TEK from a constructivist perspective that sees knowledge as a process rooted in history, practice, social relations, place, and identity. Among the themes that this research stream focuses on is the historical relationship between globalization, land-use and environmental policies, and integration to markets as SE drivers of change (Bürgi et al. 2004 ) that lead to changes in social actors' practices (Hersperger et al. 2010 ) through the transformation of knowledge (Heckler 2009 ), shaping specific land-use arrangements. Thus, historical events are expressions of driving forces that affect TEK related to landuse systems. These transformations may include changes in the temporality of land use, size of production area, and cultivated diversity reflecting actors' decision making in response to multiscale dynamics of change (Morzillo et al. 2015) .
From an analytical standpoint, we employed Berkes et al.'s (2000) TEK framework because their use of traditional and ecology concepts aligns with our analysis of the transformations that the chagra and the knowledge associated with it have undergone during the timeframe of this study.
Within this framing, TEK is a body of knowledge composed of four levels that articulate a knowledge-practice-belief complex that sustains forest management. First, there is the local knowledge of biodiversity, soils, and landscape. In the context of the chagra, this level includes knowledge of ecological and biophysical features' taxonomy, life cycles of plants and animals, and nutritional and medicinal properties of cultivated diversity. At the second level, there is a resource management system that includes a set of productive practices and techniques that require an understanding of ecological processes, such as forest succession patterns, flood pulses, and moon phases. The third level includes sets of social institutions and rules-in-use that determine gender roles, taboos, and otherwise regulate resources use and access. Finally, the fourth level encompasses worldview and environmental perception, as well as the multiple ways in which human's position themselves in relation to the environment and other beings. For the Ticuna, the chagra represents the management of the territory, the relations between spiritual and material dimensions, and the place where the memories of their ancestors are expressed.
In keeping with other work in the area of processual ethnobiology (Heckler 2009, Idrobo and Davidson-Hunt 2012) , Berkes et al. (2000) deal with TEK as an adaptive process. Instead of referring to knowledge from the past, "traditional" in this sense refers to the processes that connect past and future. Likewise, "ecology" refers to the relations that individuals forge with their https://www.ecologyandsociety.org/vol24/iss1/art8/ environments as they move through them on their life paths (Ingold 2000 , Davidson-Hunt 2006 . Understanding knowledge as a dynamic process provides a platform for critically understanding how human-environment relations change over time. Traditional ecological knowledge and its transformations are not bounded by immediate social-ecological contexts, but rather are a necessary outcome of the interactions between situated knowledge and regional and global processes (Ellen 2007 , Alexiades 2009 ).
Within the global context of widespread loss of indigenous languages, ongoing struggles for territory, and acculturation linked with colonialism, TEK transformations among indigenous and local peoples have generated concern worldwide and have prompted research to understand and address them (Maffi 2001) . The main transformation that has been measured is the intergenerational loss of knowledge about plants and animals as well as the necessary skills for subsistence lifestyles (Godoy et al. 2005 , Gómez-Baggethun et al. 2013 . Despite its contributions, this approach to knowledge loss is riddled with contradictions that limit understandings of the effects of social and economic change on TEK and the impacts for indigenous and local peoples. It not only bounds TEK to knowledge of local taxonomies and land-based practices, but also assumes that the TEK of a society or group of people is an immutable body of information (Davidson-Hunt 2006 , Nabhan et al. 2011 .
METHODS

Study site
We conducted this study at El Vergel Ticuna Indigenous Territory (Resguardo El Vergel in Spanish) located on the bank of the Amazon River, 54 km northwest of Leticia, the capital of the Amazonas Department, Colombia (Fig. 2) . El Vergel has an area of 2325 hectares and a population of 396, grouped in 40 households. With an average temperature of 26 ºC and an average annual precipitation of 3193 mm, El Vergel is a lowland tropical humid forest (Sinchi 2016) . In 1970, a few families that migrated from Brazil to the north side of the Amazon River in the Colombia territory, settled at El Vergel. The Vergel Resguardo is currently held under a common property title granted in 1983 as part of a national political process aimed at recognizing indigenous peoples' rights over their ancestral lands (Carrizosa 2016) .
Ticuna peoples are one of the most numerous indigenous groups in the Amazon basin and currently occupy a strip of 1000 
Study design
This research followed an ethnographic case study design that combined quantitative data obtained from a survey of six chagras, qualitative data related to TEK changes in chagra use over time, and key historical events research that participants associated with those changes. After consulting with indigenous authorities and owners of each chagra, Fonseca collected data during August and September 2016 (Table 1) . We analyzed TEK transformations related to structural and functional attributes of the chagra at each TEK level in relation to key historical events (Berkes 2012 ).
In the first phase, we assessed the social and ecological attributes of six chagras belonging to six households. Although families can own more than one chagra at a time, we sampled one chagra per family to include more households in our study. We gathered data on variables related to land use, such as cultivation area, time of production, fallow length, and cultivated diversity. To see changes in the role of the chagra in household livelihoods, we considered the uses and destinations of cultivated species and landraces. Direct observations and semistructured in-depth interviews with household members (male and female household heads, for a total of 12 interviewees) provided the bulk of the data. We collected corresponding information during visits to plots and drew freehand maps of each cultivated space (von Hildebrand 1975) . Based on the preliminary data, we asked interviewees about changes in land use during their living memory. In this way, we established differences in the size of the households' cultivation areas and the changes in composition of the chagras between 1970 and 2016.
The second phase focused on TEK associated with chagras, including local knowledge of ecosystems, land and resource management systems, social institutions, and worldviews (Berkes 2012) . Participant observation on daily journeys with research participants to their chagras was a fundamental tool for the collection of qualitative data (Kawulich 2005) . Semistructured interviews with elders addressing each level of TEK were used to triangulate and enrich data gathered through participant observation.
In the third phase, we compiled local perceptions of recent change related to chagras and complemented local narratives through a review of national archives and reports from local villagers (Gallini et al. 2015) . Then, we verified this information in a timeline workshop (Candelo et al. 2003) , in which a focus group of six people identified critical moments in the history of the community associated with SE drivers of change between 1970 and 2016. Finally, we assessed the implications of those moments on land-use change, considering the social-ecological land-use variables shown in Table 1 .
RESULTS
We found that many TEK transformations took place between 1970 and 2016 in response to multiple SE drivers. These transformations brought about visible changes in land-use patterns and represent social-ecological processes related to the persistence of chagras as a significant component of local livelihoods. Table 2 summarizes key events that transformed the TEK associated with chagras at different levels.
As many indigenous settlements in Amazon region, El Vergel tells a dynamic history of indigenous movements and migrations. From the 18th century until the 1970s, slavery, evangelization, rubber and fur bonanzas, and illicit crops forced members of the Ticuna people to be relocated to the area that would later become El Vergel Resguardo. At the time, however, a colonist privately owned the area. Those who arrived had employed shifting agriculture systems during their migration process from Brazil and opened new chagras as soon as they arrived at El Vergel. The newly arrived Ticuna were required to provide labor on the https://www.ecologyandsociety.org/vol24/iss1/art8/ New generations learn knowledge different from that associated with the productive practices of the chagra.
Child and teenage participation in chagra related activities is reduced because of formal education schedules.
landlord's farm in exchange for access to land for their own cultivation. People depended on the landowner's authorization to cut down forest to open their new chagra plots and to allocate time to work on them. To be able to work on the landowner's farm and receive a wage, people reduced the size of their chagras (Table  3 ) and spent less time on their own agricultural activities.
Increased dependence on this labor strategy defined informal institutions related to land access and available time allocation that affected temporal and spatial patterns of productive practices (TEK level 2), which in turn had direct effects on land-use activities. As one elder explained: https://www.ecologyandsociety.org/vol24/iss1/art8/ The recognition of indigenous land rights and the declaration of El Vergel as common property in 1983 changed some of the political and economic dynamics of the area, and gave the community sovereignty over the land in which they had settled. This granted them a greater degree of autonomy over new chagras, but limited production to the boundaries of the Resguardo. Autonomy restructured the social norms related to the use and access to cultivated land (TEK level 3) and imposed certain limits on the spatial distribution of chagras in the territory (TEK level 2).
The first decade of the 21st century saw the implementation of cash transfer payments and subsidy programs (i.e., Familias Guardabosque, Familias en Acción, Modalidad Familiar). Besides medicine and education, they introduced a basic basket of imported foodstuffs that weakened the relationship between the chagra and the dietary needs of the community. After these interventions, people spent less time producing their food and the cultivated diversity reduced. Tobacco (Nicotiana sp.), huito (Genipa americana), achiote (Bixa orellana), and some manioc landraces (Manihot esculenta) are not planted anymore (TEK level 1; see Appendix 1). Along with these changes, production lost cultural significance, became less frequent, and the cultivation areas became smaller and their composition became more homogeneous (TEK level 2; Table 3 ).
Since the beginning of the 21st century, the growth of the tourism economy and the integration of local economies with regional markets transformed the chagra's purpose and outcomes from subsistence to commercial trade (see Appendix 1). Around that time, the products from the chagra began to be sold to local restaurants for tourists' consumption and to the families or neighboring communities that had already stopped farming to work in tourism-related jobs. The inauguration of the Natura Park Tourist Reserve in 2012 on the property adjacent to the Resguardo meant a direct integration with the tourism economy. This proximity enabled a close working relationship between the reserve and the Resguardo, which provided local employment but also affected time spent tending chagras (TEK level 2). To adjust to the reduced time available for agricultural activities, people began to accelerate the productive cycle of crops by omitting the burning phase and reducing fallow length, allowing faster harvests and so reducing the chagra's production time (Table 3) .
The chagra had a drastic reduction in available labor from other fronts as well, including formal education programs geared toward younger Resguardo members and out-migration to urban centers, such as Leticia. Access to formal education introduced young people to other knowledge systems and at the same time, they reduced their participation in the chagras and they became less familiar with the knowledge associated with agricultural production (TEK levels 1, 2, and 3; Table 2 ). However, this did not provoke the total replacement of the new generations' participation in productive activities, as affirmed by a farmer:
Sometimes my children can't come with me to the chagra because of their homework, but on the weekends they come help me (Farmer, August 12, 2016) .
Besides the fact that these events led Ticuna in El Vergel to reconfigure their use of cultivated diversity, productive practices, and social institutions associated with the chagra (TEK levels 1, 2, and 3), they also had effects on the way that people positioned themselves in the territory (TEK level 4). Integration with regional markets changed the way in which people defined their livelihoods at the local level, for instance, envisioning work outside their territory, providing tourism services, and conceiving chagras as a monetized productive space. Thus, the chagra has transitioned from a reason for living to a means of subsistence. As a farmer reflected:
Our ancestors used to dedicate themselves fully to the chagra before. We now make chagra only for consumption, because other labors no longer give time to tend crops (Farmer, August 29, 2016).
Labor-mediated interactions with the landowner, government cash transfers and subsidy programs, formal education, and tourism are SE drivers of change that have had direct effects on Ticuna's TEK, changing land-use patterns in El Vergel. In response to other time demands and decreased dependence on locally produced crops, farmers changed their chagras through land-use intensification strategies that include crop area reduction, omission of the burning phase before sowing, a decrease of fallow periods, and less time spent tending the chagra (Table 3) . These are technical solutions developed by the Ticuna that have allowed them to adapt the chagra to a new regional socioeconomic reality. Although structure, function, and cultural significance of the chagra have changed in El Vergel, people continue to rely on it as the main land-use system in which the Ticuna still find much of their food and income, where there are still spaces for family gatherings, and in which TEK finds opportunities for its creation, recreation, and adaptation.
DISCUSSION
In El Vergel, SE drivers of change have led to TEK transformations including changes in land-use patterns through increased intensification of the productive dimension of the chagra. In shifting agriculture systems around the globe, we find similar patterns in which local decision-making processes result in reductions of cultivated areas and agrobiodiversity, more intensive productive systems, increases in rural-urban migration, and livelihood diversification toward non-natural resource-based activities (Cramb et al. 2009 , Schmidt-Vogt et al. 2009 , Van Vliet et al. 2012 ).
Ecology and Society 24(1): 8 https://www.ecologyandsociety.org/vol24/iss1/art8/ Such changes might suggest that tropical shifting agriculture systems are bound to disappear, but other studies have found that these systems persist in different contexts and continue to be an important part of local livelihoods, even when they have lost cultural significance (Grogan et al. 2013 . When indigenous and local people have maintained access to cultivable land, the global pattern has been that these productive systems persist. Thus, despite TEK transformations, the chagra remains an important component of rural livelihoods.
Our analysis, however, not only describes how SE drivers are transforming chagra TEK at multiple levels and the consequences for land-use systems, but also suggests that inside these processes of change lies a key component of how local communities adapt to new realities. Traditional ecological knowledge transformations are important to understand trajectories of change and contribute to crafting sustainable land-use pathways in the Amazon region. Given that chagras are a constantly evolving social-ecological system, to focus solely on the loss of specific units of knowledge obscures and underestimates the processes by which human and environment relations are shaped and reshaped through time and space. The chagra constitutes a setting in which TEK emerges from processes through which Ticuna indigenous communities have learned to live in and from forest ecosystems. Adaptation and transformation define the way in which social-ecological memory is related to ecosystem change (Barthel et al. 2010 , Gómez-Baggethun et al. 2013 . Chagra transformations are then concrete expressions of this dynamic adaptation process to SE drivers of change.
Despite the integration of local communities to regional markets, there is not always a direct relationship between participation in the market economy and reduction of cultivated diversity. Chagra transformations represent a chain of events in which drivers shape actors' autonomy and motivations, and the actions that result in land-use change (Hersperger et al. 2010) . In El Vergel, historical SE drivers changed local livelihoods, affecting everyday decisions people made over their lands. Thus, current market integration has meant a change in chagra composition. Although more species of commercial use are cultivated, fewer species with medicinal or ritual purposes are employed. The composition of the chagra, however, has always changed in response to the nutritional needs of indigenous peoples and the ecological and economic contexts in which they live. Chagra diversity has been known to fluctuate according to the booms and bust of commercial crops and, in other cases, successful market participation has been known to subsidize chagra production (Perrault 2005) . Likewise, the fact that some species stop being used at a point in time does not preclude their potential future use (Davidson-Hunt et al. 2016 ).
In terms of land and resource management systems, our results contribute to understanding the relation between changes in TEK and land-use variables of chagras. Working as wage labor either in commercial agriculture farms or providing services in the tourism sector has meant less time available to work in the chagra. Although this is a recurrent pattern in shifting agriculture systems worldwide and is often linked to people reducing reliance on locally harvested and products resources (Reyes-García et al. 2005 , Ellen 2007 , Bates et al. 2009 ), people in El Vergel have not abandoned this productive activity. Instead, they have developed strategies to continue producing in the chagra, while diversifying their livelihoods. These strategies, which imply producing new knowledge about their social-ecological environments, consist of changes in land-use patterns such as reduction in cultivated area, shortening the cultivation cycles by learning to cultivate without burning, and shorter fallow periods. The intensification of chagra could be associated with the minimization of land-use changes in the Amazon rainforest; however, it also could be related to reduced productivity and soil degradation (Kleinman et al. 1994 , Mertz 2002 , Van Vliet et al. 2012 ). More research is needed to develop a clearer understanding of the long-term effects of these changes over the productivity of this agricultural system as well as its conservation implications.
In terms of institutions and the productive roles related to shifting agriculture, we found that the new generations move between the chagra and school, playing important roles in both spaces. Rather than knowledge loss, we found that children and young people have been able to integrate academic knowledge as well as agricultural wisdom from their elders in their everyday lives, even as the spaces to participate in the chagra are limited. New generations organize their time and activities to be able to go to school, but continue to learn agricultural knowledge and skills from their parents. The information gained through formal education and the combination of different knowledge systems increase exposure to drivers of change, but also promote the ability of people to adapt to them (Holling 2001) . As long as there are spaces to participate in shifting agriculture, children and youth will continue producing new knowledge as they attune their minds and bodies to the changing chagra (Ingold 2000 , Lave 2009 .
At the worldview level, the chagra has changed its meaning as a way to connect with the territory. Although the symbolic and spiritual connection has lost relevance, the chagra continues to bind people and land together through productive and economic relations. Traditional ecological knowledge transformations registered in El Vergel's chagras imply a constant reattunement of relations between people and their environments (Ingold 2012 According to our research and despite having changed their structure, function, and meaning, chagras continue to be part of Ticuna everyday life in El Vergel. The transformative capacity of TEK offers multiple possibilities that allow the chagra system to persist. The chagra remains not only a repository but also a ground for knowledge production, both of which are key for developing sustainable trajectories needed for the resilience of indigenous peoples and their land-use systems (Folke et al. 1998) . Thus, as a land-use system and social-ecological unit, the chagra is an important vehicle for innovation and the creation of knowledge. It also offers an empirical lens to see how indigenous peoples' knowledge systems and ways of life evolve in changing https://www.ecologyandsociety.org/vol24/iss1/art8/ contexts. Changes in the chagra and related TEK should be seen as expressions of knowledge creation and transformation instead of as a loss of ecological knowledge (Gómez-Baggethun et al. 2013 ).
CONCLUSIONS
Our case study contributes to policy design around sustainable pathways for indigenous territories in the Amazon region and brings in key elements of how local transformations allow sustainable land-uses in changing environments. Strategies to accelerate production cycles have been developed in El Vergel to balance the time demands of wage labor and other activities, without letting the chagra disappear. Innovation and learning have been key for chagras to remain active and as an important part of the local land-use system. Thus, policies for sustainability transformations in the Amazon forest must promote TEK's transformative capability, as well as create and maintain the adaptive capability of local communities (Holling 2001) .
Governmental agencies, NGOs, environmental authorities, and other stakeholders must give TEK the chance to change, generate, and regenerate, as well as sustain innovation and the ability of local communities to adapt their knowledge to navigate change and to maintain their culture and livelihoods. Territorial planning and conservation initiatives for a more sustainable future of the Amazon, in which social-ecological relations between indigenous peoples and the rainforest are sustained, requires the development of opportunities and spaces for TEK to be conserved, transformed, and created. Such scenarios must retain valuable land-use systems, like the chagra, that support the Ticuna of El Vergel and other indigenous peoples' capacity to navigate change while sustaining themselves and retaining control over their territories.
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